Untangling the transcription regulatory network of the bacitracin synthase operon in Bacillus licheniformis DW2.
The bacitracin synthetase gene cluster in Bacillus licheniformis DW2 is composed of the bacABC operon encoding a non-ribosomal peptide synthetase and bacT encoding a thioesterase. Although the bacitracin gene cluster has been well studied, little is known about how this gene cluster is regulated. This study provides insight into how the transcription factors Spo0A and AbrB regulate bacitracin biosynthesis. Deletion of spo0A resulted in drastically reduced expression of bacA and bacT, and subsequently bacitracin production. On the other hand, the expression of bacA and bacT increased significantly in B. licheniformis DW2ΔabrB and DW2Δ0AΔabrB compared to the wild-type strain DW2. The bacitracin yields on cell numbers (U/CFU) in DW2ΔabrB and DW2Δ0A/pHY300-0A-sad67 were 17.5% and 14.9% higher than that of the wild-type strain. An electrophoretic mobility shift assay (EMSA) further confirmed that AbrB could directly bind to the promoter regions of bacA and bacT. These results indicate that AbrB acts as a repressor of bacitracin biosynthesis by inhibiting bacA and bacT expression, while Spo0A indirectly promotes bacitracin biosynthesis by repressing abrB expression.